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Written Testimony
Introduction

Over 700 patients have shared their stories at the Wilton Lyme Disease Support
Group since 1998. The vast majority arrived with late-stage Lyme disease (LD) that
advanced due to misdiagnosis” or inadequate treatment. The physical and emotional suffering
these patients recount can be heart-breaking. Stage 3 Lyme disease is a debilitating, multi-
systemic illness that can cause neurologic, cardiac and arthritic symptoms, among
others.”? Patients’ lives may be thrown into turmoil by the intensity of their illness. In
addition, they may be overcome by financial burdens.

Over the years, trends have emerged in patient narratives. Their stories suggest the
critical importance of assessing the economic costs associated with misdiagnosed and under-
treated Lyme disease. The ramifications are not limited to patients and their families but
extend to échoois, employers, insurers and government. Understanding LD’s true economic
impact is vital in order to reduce the incidence of advanced disease and to properly allécate
public funds for prevention and research.

Problems and Significance

Although Lyme disease is the most common vector-borne disease in the United
States, economic research has been limited. > * Costs associated with misdiagnosis and under-
treatment have received little attention.>® On the contrary, several reports have addressed

the possibility of over-diagnosis and over-treatment.” %1% 112 Ulrich Hengge and

* «“Misdiagnosed” in this paper refers to cases in which a correct diagnosis of Lyme disease was delayed when -
symploms were mistaken for another condition.
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colleagues described the latter perspective in their review of LD, published by The Lancet in
2003:

"Extensive and often inaccurate publicity about the risk and outcomes of Lyme borreliosis has
produced considerable anxiety about the disease. One result of this reaction is the inappropriate use of
serological testing for Lyme borreliosis to identify the cause of widely prevalent, non-specific symptoms, such
as pain and fatigue. This practice, in turn, has led to a virtual epidemic of over-diagnosis and
over-treatment of patients with Lyme borreliosis."

Physicians and policymakers who rely on this position without giving equal
consideration to the burden imposed by delayed cﬁ‘agnosis and inadequate treatment may
place citizens at risk. Anecdotal reports suggest that clinicians are influenced by thé “over-
diagnosed, over-treated” theory when they assess patients, decide on tests and prescribe
medications. Physician decision-making is also coxﬁplicated by numerous medical
uncertainties regarding LD diagnosis and treatment, which have become quite |
pontroversia}.14’ 15 While the Wilton Support Group represents a skewed sample of patients,
since those who attend tend to be late-stage, their experiences are revealing. Many developed
serious, preventable complications because their doctors were reluctant to consider Lyme.

Consider this May 2006 e-mail from a patient seeking help:

“M. kindly gave me your name and suggested | might want to consult with you about my bout

with Lyme disease. Here's my story: I was bitten by a deer tick and watched the bite closely for about 2
and a half weeks. The bite itself didn't turn into the classic bull's-eye, but neither did it go away. It
itched a good bit and continued to stay active.

At about the two and a half week mark, 1 began to develop unmistakable flu like symptoms —

aches, weakness, general malaise - but no fever. I saw my doctor whose opinion is that Lyme disease 15
over diagnosed, over treated and very politicized, He prescribed 200mg of doxycycline for two weeks
and said it was my decision whether to take it or not.

After speaking with some Lyme disease- knowledgeable friends, however, 1 decided not only to
take the antibiotic, but to double the dose for double the amount of time. I've been on the antibiotic
now for 10 days and feeling better, but the rash around the bite is getting larger, not vanishing.

Would love to know your thoughts on this. At this point, it is my understanding that there is no
definitive test to determine whether or not I have the disease and no way finally to know if L kill it,
and there seems to be no agreement about how long one should take the antibiotic. Any light you can
shed on the subject would be most welcome.”
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Although this patient had a known tick-bite, an expanding rash and flu-like
symptoms, all of which point clearly to early LD, her physician assumed Lyme was not
likely based on the premise it is over-diagnosed and 0ver-treated‘l He apparently did not
perform a blood test and left the decision whéther to take antibiotics in her hands. While it is
possible he was correct and she did not have Lyme disease, it is also possible, had she
followed his advice, she would have landed in the Support Group months or years later with
neurologic, arthritic or other complications. Many Support Group visitors with similar
histories are now struggling with a reduced quality-of-life and significant financial burdens.

It is important to note that over-diagnosis and over-treatment are real possibilities that
must be taken into account for the sake of patients and society. However, considering
Lyme’s rapid spread through the nation,'” the debilitating nature of late-stage disease,'® * the
higher costs associated with advanced illness,”® *! and the possibility that serious symptoms
may persist despite standard treatment,?” research is needed to assess the other side of the
coin—misdiagnosis and under-treatment—so that clinicians can make balanced decisions.

The economic consequences of misdiagnosis and under-treatment have important
policy implications as well. Public funding agencies such as the Centers for Disease Control
(CDC) and the National Institutes of Health (NIH) need comprehensive data in order to set
funding priorities for research and prevention. For example, the NIH allocates funds based on
“disease burden,” a complex assessment that includes the number of people affected, the
aumber of deaths that result, the extent of disability produced, the effect on quality of life and
productivity, the importance of preventing additional cases, and the economic and social

expenses generated.23
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Adequate funding depends on accurately assessing these factors. Costs generated by
misdiagnosis and under-treatment may be hidden bﬁt highly significant (for example, delays
might necessitate treatment with intravenous antibiotics rather than less expensive orals). In
addition, misdiagnosis may lead to inappropriate tests and treatments that might be
ineffective, harmful or expensive (for example, a misdiagnosis of Multiple Sclerosis might
result in treatment with steroids, which can worsen LD and its symptoms). It is important,
therefore, that funding agencies take misdiagnosis and under-treatment into consideration as
they set research priorities.

Planned Research

1 am currently developing a survey that aims to assess in broad strokes the economic
effects of misdiagnosis and under-treatment in patients with confirmed, late-stage Lyme
diseasé. The ultimate goal is twofold: reduce the incidence of advanced disease and relieve
the burden of those who are currently suffering. Toward that end, it is hoped results will:

e Educate physicians, so théy make balanced clinical judgments. Diagnostic
considerations should. include the dangers of both over-diagnosis and
misdiagnosis.

o Influence public funding agencies such as the NTH and the CDC to increase
funding for prevention and research.

The survey also explores several related issues that are well-known to those living in
endemic communities. For example, repeat infections are not uncommon and some
individuals have been re-infected multiple times. More thatj one member of the household,
and sometimes several, may be infected. Patients may confract other tick-borne diseases that

resemble Lyme and can be co-infected with two or more pathogens from a single
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tick-bite.” 2* Insurance companies may deny claims, especially due to medical debates
regarding laboratory testing.2” School systems may feel Lyme’s effects in their special
education budgets.
Lyme Disease Sy.mptoms

The economic implications of misdiagnosed ahd under-treated Lyme disease depend
on the nature of the illness. Lyme disease is caused by a spiral-shaped bacterium-—a
spirochete known as Borrelia burgdorferi—that is transmitted to humans through the bite of
a deer tick. Many, but not all, patients develop a tell-tale, expanding rash (erythema migrans)
that is “unique to Lyme disease.” The rash may be accompanied by flu-like symptoms such
as fever, body aches, fatigue, headache and stiff neck.”

If left untreated, Lyme disease can spread throughout the body. Scientists refer to
“three stages of illness (early localized disease, early disseminated disease, and persisting late
disease).”” A wide variety of symptoms are possible. Arthritic afflictions may include
painful, swollen joints that can “shift from one joint to another.” Knees are affected most
often. Neurological symptoms may include temporary facial paralysis (or Bell’s palsy),
severe headache and stiff neck due to meningitis, concentration and memory impairments,
and/or muscle discomfort such as weakness, numbness or pain, Cardiac issues may include
irregular heartbeat, dizziness and shortness of breath. In addition, Lyme can cause symptoms
as diverse as eye inflammation, hepaﬁtis, and sleep disturbance, among others.” %

Lyme disease has been likened to syphilis, another spirochetal illness, because of its

propensity to mimic other conditions. As the long list of symptoms outlined above makes

* According to the CT Agricultural Station’s Tick Management Handbook, “In a Connecticut and Minnesota
study, 20% of Lyme disease patients also had serological evidence of exposure to another tick-borne agent (p.
15).” :
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clear, Lyme might easily be confused with a host of other disorders, from spider bites to
Multiple Sclerosis (MS). Many physicians believe it should be “considered in the differential
diagnosis of theumatologic and neurologic conditions, as well as chronic fatigue syndrome,
fibromyalgia, somatization disorder and any difficult-to-diagnose multi-system illness.”**
Wilton Support Group visitors have been diagnosed with MS, arthritis, chronic fatigue
syndrome, early menopause, early Alzheimer’s disease, psychiatric illness and ADHD before
finding relief under the care of Lyme specialists.

Indeed, the neuropsychiatric manifestations of Lyme disease cannot be overlooked,
especially because they, perhaps more than other symptbrns, may account for much
misdiagnosis. Several studies have documented potentially disabling cognitive and
psychiatric disorders resulting from Lynﬁe in both adults and children, including depression
and ADHD. *>*

In 2002, the American Journal of stzchiatry published a study in which
approximately 900 patients from the Prague Psychiatric Center were tested for Lyme disease,
as were approximately 900 controls. Subjects were then matched by age and gender. Among
the matched pairs, 33% percent of the psychiatric patients had positive blood tests, versus
19% of the controls. This study implied a causal link between Lyme disease and psychiatric
illness®® and was also a dramatic illustration of the potentially tragic, unnecessatily expensive
consequences of misdiagnosis.

Lyme Disease Diagnosis

Diagnosing.Lyme disease may be difﬁcult; The process is complicated by several

factors. As noted above, symptoms may well resemble those of numerous other conditions

(including several tick-borne illnesses). In addition, a single tick may co-infect patients with
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two or more pathogens. Perhaps most importantly, commonly used lab tests are not
coﬁclusive. 34,35
The erythema migrans rash unique to Lyme disease is the best diagnostic marker
“available. However, it is “absent in at least one-fourth of the people who become infected” 3
and possibly more. In addition, it may well be missed”’ (especially if it presents on the back
or scalp’®). It can also assume an atypical form,” increasing the chances it. will be
misdiagnosed as another skin condition,

Without the rash, what difficulties do patients encounter in the diagnostic process?
According to Brian Fallon, MD, MPH, M.Ed. (Associate professor of clinical psychiatry,
Columbia University, and Director, Lyfne Disease Research Program, New York State
Psychiatric Institute), Lyme’s multi-systemic nature may be problematic when patients visit
specialists, who tend to concentrate on symptoms that fall within their realm of expertise. Dr.
Fallon described this phenomenon in‘ a 2003 interview, stating that patients with multiple
complaints may struggle to find a physician who recognizes a possible interrelationship, thus
postponing the proper diagnosis (and engendering multiple, costly visits). Also, such patients
take time to evaluate. Insurance constraints may iéave clinicians little opportunity to unravel
a complex medical mystery.*

The NTH states the “Lyme disease bacterium is difficult to find in laboratory tests of
body tissues or fluids.” *' Indeed, testing for the illness is the subject of intense cliesbate.42 The
NIH is supporting research to improve its accuracy” but until tests are perfected, assessing
both infection and cure will likely remain problematic. -

At the moment, doctors reiy most often on antibody tests, such as the ELISA and

Western Blot, which measure the body’s response to an infection. However, these may not be
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correct, especially in the weeks immediately following infection, since antibodies need time
to de"sl/elop. The tests are also affected by antibiotics,** diverse immune system responses, and
bacterial strain variations.®

‘Results may vary from lab to lab. Dr. Fallon notes a single blood sample may be
positive according to one lab, but negative according to another—a phenomenon he says has
been studied bS/ the NIH but is not widely known by doctors.46_

The CDC recommends two stages for testing, The ELISA comes first; if results are
positive or equivocal, the Western Blot (a more expensive test) is next.”’ But does the ELISA
have the sensitivity needed for screening? Some experts assert a significant number of
patients are negative on the ELISA but positive on the Western Blot.*® Interpretation of the
Western Blot is also problematic. The CDC has established a standard that is debated by
researchers and laboratory directors. Dr. Fallon thinks these disputes, too, are unfamiliar to
many physicians.49’ 50

According to both the cDCY! and the NIH, Lyme should be diagnosed on the basis of
clinical symptoms. Lab testsl may support the doctor’s conclusions, but should not decide the
matter. Clinicians are encouraged to rely on their “judgment,” taking into consideration “time
of year, history of tick bite, symptoms” and other possible illnesses.” Nevertheless, Dr.
Fallon and Wilton Support Group leaders have seen doctors rely exclusively on negative
results from one lab, even with clear-cut clinical evidence (such as Bell’s palsy) to the
contrary. Subjective symptoms like fatigue and sleep disturbance are even more problematic

and, without a definitive test, can be easily ascribed to depression and other illnesses.”
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Thus, Lyme’s propensity to mimic other conditions, the proliferation of additional
tick-borne infections, healthcare trends, and inconclusive lab testing all contribute to the
poss.ibility of misdiagnosis and delayed treatment.

Impact of Delayed Treatment or Under-treatment on Quality-of~Life

Why are misdiagnosis, delays, and under-treatment important? Experts agfce delays
may lead to multi-systemic symptomsﬁ’ 55,56 hut treating these complications is another
source of controversy. According to the NIH, “the sooner treatment is begun following
infection, the quicker and more complete the recovery.”s7 Most patients (about 90%,
according to some studies’®) with the characteristic rash respond well to recommended
antibiotic treatments. Eradicating disseminated Lyme takes more effort and is hotly
debated.*”

In p;olrticular, patients who fail to respond to standard antibiotic doses challenge
physicians, since the nature of ongoing symptoms has provoked contradictory interpretations.
Some researchers believe persistent problems are caused by an active infection.”! Others
theorize they represent an immune of inflammatory response {0 an infection that has been
cured. The NIH reports some patients may be “genetically predisposed to develop an
autoimmune response that contributes to their symptoms” and is exploring this possibility.
with further research.”

Two very different sets of evidence-based treatment guidelinej,s have been accepted by
the National Guideline Clearinghouse. The Infectious Diseases Society of America (IDSA)
issued its original guidelines in 2000, stating “Response to treatment is usually slow and may
be incomplete. However, unless relapse is shown by reliable objective measures, repeat

treatment is not recon'nnfmded.”63 (The guidelines were updated in 2006, but the advice is the
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same.*") Conversely, the International Lyme and Associated Diseases Society (ILADS)
issued its own guidelines in 2004, Its web site states: “A preponderance of evidence indicates
that active ongoing spirochetal infection...is the cause of persistent symptoms in chronic
Lyme disease....There has never been a study demonstrating that 30 days of antibiotic
_ treatment cures Lyme disease....Most cases of chronic Lyme disease require an extended
course of antibiotic therapy to achieve symptomatic relief.”®

Treatment costs depend on antibiotics utilized and duration of therapy (as well as
other medications and methods that may provide relief), so this debate has significant
economic implications. Until science ends the uncertainty with definitive proof, costs will
vary according to the beliefs and practices of treating physicians (and insurers). However,
despite pronounced differences regarding the cause of persistent symptoms and treatment
" methods, experts from both camps agree patients with chronic Lyme disease truly suffer—
their quality-of-life is profoundly reduced. |

For example, in 2001, researchers at Tufts University, investigating 129 patients with
“well-documented Lyme” and “symptoms that persist after recommended antibiotic
treatment” found that the “effect of chronic Lyme disease was _substantiai. ...The deficits in
physical health status as measured by the SF-36 were équivalent to those in patients with
congestive heart failure or osteoarthr.itis and were mofe than 0.5 greater than impairment
observed in patients with Type 2 diabetes or a recent myocardial infarction.” Chronic pain
and profound fatigue were major culprits. The study also documented serious psychiatric and

cognitive impairments.66
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These significant physical and mental effects, whether treated with antibiotics or
other methods, are expensive to endure long-term, as visitors to the Wilton Support Group
have reported again and again.

Lyme Disease Incidence and Prevalence

‘The economic impact of misdiagnosed and under-treated Lyme disease depends not
only on the extent to which patients’ lives are compromised, but also on the frequency with
which these phenomena occur.

Reported Lyme disease incidence nearly doubled from 1991 to 2000°% and rose 40%
from 2001 to 2002, °® despite federal, state and local attempts at control and prevention.69
Experts acknowledge that reported cases do not adequately reflect the extent of Lyme’s
reach. During the .19905, studies suggested that LD cases were “under-reported by six to 12
fold” in some endemic commuﬁities. Under-reporting rates have not been studied recently
and therefore current trends are unknown. States vary in their reporting requirements, further
complicating data collection and assessment.

_In Connecticut (CT) (which as of 2002 had the highest incidence of Lyme in the
nation), the CT Agricultural Experiment Station estimates that “the number of Lyme disease
cases reported may represent only 10-20% of diagnosed cases.”’ Today, the low percentage
of CT physicians reporting has crucial implications not only for the State but for the nation
(which relies on states to report), because in January 2003, CT eliminated mandatory
laboratory reporting.72 Since then, CT case reports have dropped dramatically, from 4,631
cases in 2002 to 1,403 cases in 2003.”™ Unless reporting methods are standardized across the
country, and include mandatory reporting by both physicians and labs, Lyme’s true incidence

is open to serious question.
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A number of surveys have been conducted by the CDC and local communities in CT
that shed light on the magnitude of the epidemic. One such survey, conducted in 2001 by
Millward Brown (then the largest worldwide supplier of consumer research) surveyed three
CT towns: Newtown, Ridgefield and Wilton. Four hundred households were targeted for
random calls in each town, with a total sample of 1200. The survey found that “39% of
households have some member who has been diagnosed with Lyme disease” or 17% of the
population. The majority of those diagnosed had a positive blood test (64%) or a bull’s eye
rash (66%). Virtually all of these cases were treated with antibiotics. Despite treatment,
results indicated that 5% of the towns’ total populations suffered “lingering syml:)toms,.”’M

Since the combined populé.tion of these towns in the year 2000 was 66,307,” |
approximately 11,272 residents were therefore diagnosed with Lyme disease at some point
prior to 2001. Of these, about 3315 people continued to experience symptoms despite
antibiotic treatment. Approximately half of diagnosed cases occurred between 1998 and the
time of the survey, in early 2001,7® which translates to 5523 cases of diagnosed Lyme disease
in that time period.

Contrast these numbers with cases reported to the State by doctors and laboratories
between January 1998 and December 2001. Total reported cases for these three towns
amouﬁted to 811 (verses 5523 per Millward Brown), which include case reports submitted in
the latter half of 2001, well after the survey was compieted. The difference is seven-fold, and
therefore in line with CDC and Connecticut estimates about under-reporting.”’

The scientific literature generally refers to a “small percentage” of patients who
experience symptoms after “appropriate” treatment; ® however, this survey found that 23% of

those with diagnosed Lyme had lingering symptoms.” There is thus a demonstrable,
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significant disconnect that exists between residents’ experience, official government case
numbers and the scientific literature. (In CT, this disconnect may have grown since the
climination of mandatory laboratory reporting in 2003.)

Of note, a survey conducted by the Town of Wilton in 2002 found that 54% of
households were affected,” verses 44% in Wilton per Millward Brown the year before,*!
suggesting an increase in cases consistent with national incidence rates (a rise of 40%
petween 2001 and 2002).%

LD risk can also be assessed by determining the number of deer ina cofnmunity (the
more deer, the more ticks™), as well as the percentage of ticks infected. In Wilton’s Weir
Preserve, for example, aerial surveys conducted in 2007 found 79 deer per square mile.*
Suburban communities along the CT coastline typically have 30 to 40 deer per square mile.
Reducing Lyme disease incidence requires deer densities of & per square mile or less.”
About 30% of ticks in Wilton are infected with Lyrne.86

Physicians making clinical judgments on the probability of Lyme in their patients
need to be aware of acknowledged inadequacies in reporting, as well as alternative methods
to assess incidence and risk, in order to properly diagnose their patients, thus reducing the
effects and costs of advanced LD. Without such knowledge, and as long as the “over-
diagnosed, over-treated theory” predominates the scientific literature, patients are at
increased risk for misdiagnosis and delayed treatment.

FEconomic Research to Date |

The Centers for Disease Control and Prevention (CDC) recently issued a report

estimating 1D’ ec‘;onomic impact on Maryland’s Eastern Shore, a 4-year study that was

initiated because economic information on Lyme has been timited. ¥ The authors stated
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“previous studies. .. were often based on numMerous assumptions and éx;ﬁerts’
suggestions....Only a few studies provided costs estimates of LD based on data collected
from the field....Even in those studies, however, cost estimates only related to direct medical
charges or certain diagnosis or treatment procedures. .. ‘This study more coﬁlprehensively
documents the economic impact of LD from a societal perspective.” However, the
researchers found that costs declined over the study period, 2 finding they could not
e:»cpiaiir)‘.88 They did not explore several issues fhat the attached survey will investigate, such
as repeat infection, co-infection, number of household members affected, and insurance
claim denials.

As mentioned earlier, several studies and reports suggest that Lyme disease is Over-
diagnosed and over-treated, resulting in “excessive utilization” and “unnecessary use” of -
health services. Researchers have concluded that anxiety regarding Lyme disease played a
role. Depression and stress are also cited.® *° However, other studies suggest that Lyme
disease may be under—diagnosed; indeed, it may well be responsible for psychiatric
symptoms in some patients.gi’ 9 Inadequate treatment has also been associated with relapse
and debilitating sympt01ns.93-1t seems poteﬁtial costs to society through misdiagnosis and
under-treatment, while acknowledged,94’ 9 nave not been fully investigated.

In 1999, the CDC issued recommendations regarding the Lyme disease vaccine that
were based on two studies. The Maes study provided a societal perspective, while the.
Meltéer study considered the third party payer point of view. In general, the CDC found that
the expense of the vaccine was justified only in highly endemic communities or for
individuals at especially significant risk. However, “the likelihood of early diagnosis and

treatment also had a substantial impact on vaccine cost effectiveness.””® 91,98
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The Maes study, entitled “A Cost-of-Illness Study of Lyme Disease in the United
States,” described the complexities of assessing Lyme disease costs. Since Lyme “produces a
diverse clinical picture that can include serious and potentially debilitaﬁng cardiac,
neurologic, joint and skin -nvolvement,” and since the illness has three stages, costs will vary
depending on the stage of illness and the physician’s understanding of options. Furthermore,
reported incidence, problems with serologic testing, missed rashes, over-diagnosis, under-
diagnosis and misdiagnosis were all cited as confounding factors that led the authors to
develop a conservative model. The researchers specifically stated that “We have not included
in the model the costs of diagnostic testing and treatment when a physician misdiagnoses
Lyme disease for one of these conditions (i.e. meningitis, multiple sclerosis, lupus of
theumatoid arthritis), because these costs are not well capi:ured.”99

Using this conservative model, the authors found that the U.S. might spend “$2.5
billion for the prevenfion of 55,626 cases of Lyme disease sequelae‘over a 5 year period, at a
yearly mean incidence of 4.73 per 100,000 population.” Existing research pointed to
“substantial” diagnostic and treatment expenditures. Additional research regarding short and
fong term morbidity and medical costs was urged.wo

The authors measured the costs of medical services, medications, days of limited
activity, and lost productivity at work and school not by analyzing actual Lyme disease cases,
but by estimating the costs of similar symptoms that have been documented for other
conditions. Symptoms included flu-like, cardiac, musculoskeletal, neurologic, dermatologic
and other manifestations. An expert panel was convened to “make judgments about the
development of the manifestations and sequelae.” Probabilities were assessed according to

disease stage based on the experiences of the panel. Estimates of health care utilization were
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obtained from the National Interview Health Survey, which did not at the time collect data
specific to Lyme disease. The use of estimates and probabilities points to the need for further
research based on actual experience with Lyme disease.

- Applying the Maes results to the Millward Brown respondents provides a érude
estimate for at least a few costs incurred in three spleciﬁc towns. For example, if we average
the Maes estimates for lost productivity by symptom (Table II), the mean value of lost time
per adult is $1360. Multiply this figure by the number of people in the three towns with
lingering symptoms--3315--and the result is $4,508,400. This is not a precise measure,
however, since the 3315 figure is not broken down by adults and children and it is impossible
to know what types of symptoms were commonly found in the sample. If we average the
mean annual costs for adults with stage two and three symptoms (Table IV), the result is
$3943. Multiply this figure by 3315 and the result is $13,071,045. Again, this provides a very
crude clue into possible costs because the data were difﬁcult to compare precisely and
because the Maes figures are not based on Lyme patients’ actual experiences.

As mentioned above, the 2006 CDC report, entitled “The Economic Impact of Lyme
f)isease,” notes the limitations of the Maes study and others that relied on “assumptions and
experts’ suggestions.” The current study found that costs declined during the study period,
which lasted 4 years (a phenomenon that might shock Wilton Support Group visitors). The .
researchers were unable to determine the cause of the decrease. They conclude by stating that
“[D is the most common vector-borne zoonotic inflammatory disease in the United
States....The long-term seqﬁelae of LD are debilitating to patients and costly to

society....The emergence of LD and previous experience predict the feasibility of public
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health interventions for LD control and prevention....More research on the social behavior of
LD patients and economic evaluation of LD prevention interventions is needed.”’”’
Practice and Policy Implications

Economic issues relating to Lyme disease need to be studied in more patients and in
‘more depth in order to address the needs of thousands of residents in endemic communities
who either suffer with lingering symptofns or face increasing risks as Lyme disease spreads
across the nation. Newly emerging tick-borne diseases complicate the matter and yet may be
respongible for many unanswered questions regarding persistent symptoms and testing.
Anecdotal reports suggest that those in high risk areas may be infected more than once. In
addition, multiple family members may be affected, causing additional, complex economic
hardships. The frequency of this phenomenoﬁ has not been documented but should be, since
the burden of medical bills, lost work/school days, care-giving and stress associated with
chronic illness would be that much greater when several family members are suffering.

In particular, attention must be paid to the gconomic ramifications of rﬁisdiagnosis
and dnder-treatment, in order to insure clinicians will make balanced judgments when
diagnosing patients according to CDC criteria in endemic areas. Considering the breadth of
the epidemic, the debilitating and even disabling nature of late-stage illness, the costs—both
hidden and obvious—associated with advanced disease, and the possibility symptoms will
remain despite standard treatme.nt, the implications of misdiagnosis and under-treatment have
far-reaching consequences. Public funds for research and prevention need to reflect these
phenomena.

Until researchers determine with certainty the cause of persistent, late-stage Lyme

disease and the best methods for treatment, patients will continue to battle symptoms that
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affect not only their personal well-being, but the financial security of their families and the
economic fabric of their towns and states, The respondents in the Millward Brown survey all
had the benefit of CDC and private advocacy prevention efforts. Nonetheless, rates of Lyme
disease in these communities, and rates of lingering symptoms, were extraordinarily high.
Hundred_s of patients seen at the Wilton Lyme Disease Support Group testify to the

importance of this research.

 Bokhour Testimony 19
February 26, 2007



1US Department of Health and Human Services, National Institutes of Health. “Lyme
disease: The facts, the challenge.” NIH Publication No. 03-7045 (April 2003). Available at
www.niaid.nih.gov. Accessed 9 May 2006. ‘

2 Klempner, Mark S. et al. “Two Controlled Trials of Antibiotic Treatment in Patients with
Persistent Symptoms and a History of Lyme Disease.” The New England Journal of
Medicine 345, No. 2 (12 July 2001): 85-92.

3 Centers for Disease Control and Prevention. MMWR, 51, No. 2 (18 January 2002): 29-31.
* Zhang X, et al. “Economic Impact of Lyme Disease. Emerg Infect Dis {serial on the
Internet}. (April 2006.) Available at; hitp:/www.cdc. oov/ncidod/EID/voll2n004/05-

0602 htr. Accessed 24 March 2006.

5Maes, B. et al. “A cost of illness study of Lyme disease in the United States.” Clin Ther 20,
No. 5 (Sept-Oct 1998): 992-1008. :
¢ 7hang X, et al. “Economic Impact of Lyme Disease. Emerg Infect Dis {serial on the
Internet}. (April 2006.) Available at: htip://www.cdc.gov/ncidod/EID/vol120n004/05-

0602 .htm, Accessed 24 March 2006.

7 Qteere AC, et al. “The Overdiagnosis of Lyme Disease.” JAMA 269 (1993); 1812-6.

® Reid M. Carrington, et al. “The Consequences of Overdiagnosis and Overtreatment of
Lyme Disease: An Observational Study.” Annals of Internal Medicive 128, No. 5 (1 March
1998): 354-362.

? Sigal, LH. “The Lyme disease controversy: Social and financial costs of misdiagnosis and
mismanagement.” Arch Intern Med 156, No. 14 (22 July 1996): 1493-500.

10 pix, Alan D, et al. “Tick bites and Lyme disease in an endemic setting: Problematic use of
serologic testing and prophylactic antibiotic therapy.” JAMA 279, No. 3 (21 January 1998):
206-211. ,

' Sigal, LH. “Overdiagnosis and overtreatment of Lyme disease leads to inappropriate health
service use.” Clin Exp Rheumatol 17, No. 1 (Jan-Feb 1999): 41.

12 Brown, S. Lori, et al. “Role of Serology in the diagnosis of Lyme disease.” JAMA 282, No.
1 (7 July 1999): 62-67. :

'* Hengge, Ulrich R, et al. “Lyme borreliosis.” The Lancet 3, No. 8 (1 August 2003): 489-
500. :

4 Centers for Disease Control. “Lyme Disease Diagnosis.” Available at: www.cdc.gov.
Accessed 9 May 2006.

'S {nternational Lyme and Associated Diseases Society. “Basic Information about Lyme
Disease.” Available at: www.ilads.org, Accessed 9 May 2006.

16 US Department of Health and Human Services, National Institutes of Health. “Lyme
disease: The facts, the challenge.” NIH Publication No. 03-7045 (April 2003). Available at
www.niaid.nih.gov. Accessed 9 May 2006.

I7 Centers for Disease Control and Prevention. MMWR 53, No. 17 (7 May 2004): 365-369.
18 US Department of Health and Human Services, National Institutes of Health. “Lyme
disease: The facts, the challenge.” NIH Publication No. 03-7045 (April 2003). Available at
www.niaid.nih.gov. Accessed 9 May 2006.

¥ Klempner, Mark S. et al. “Two Controlled Trials of Antibiotic Treatment in Patients with
Persistent Symptoms and a History of Lyme Disease.” The New England Journal of
Medicine 345, No. 2 (12 July 2001): 85-92. '

Bokhour Testimony 20
February 26, 2007



20 7hang X, et al. “Economic Impact of Lyme Disease. Emerg Infect Dis {serial on the
Internet}. (April 2006.) Available at: hitp://www.cde.gov/ncidod/EID/vol 1 2n004/05-
0602.htm. Accessed 24 March 2006.

2! Maes, E. et al. “A cost of illness study of Lyme disease in the United States.” Clin Ther 20,
No. 5 (Sept-Oct 1998): 992-1008.

22 Klempner, Mark S. et al. “Two Controlled Trials of Antibiotic Treatment in Patients with
Persistent Symptoms and a History of Lyme Disease.” The New England Journal of
Medicine 345, No. 2 (12 July 2001): 85-92. '

23 National Institutes of Health. "Setting Research Priorities at the National Institutes of
Health." September 1997. Available at: www.nih.gov. Accessed 4 Dec 2003.

24 National Institute of Allergy and Infectious Diseases, National Institutes of Health.
“Looking at Lyme Disease. NIAID Research: Co-Infection.” Available at:
www.3niaid.nih.gov. Accessed 9 May 2006.

25 Attorney General of Connecticut Home Page (AG). “Health Issues: Lyme Disease Hearing
Transcripts.” Available at www.cslib.org/attygenl/. Accessed 11 May 2004.

26 S Department of Health and Human Services, National Institutes of Health. “Lyme
disease: The facts, the challenge.” NIH Publication No. 03-7045 (April 2003). Available at
www.nigid.nih.gov. Accessed 9 May 2006.

> Hengge, Ulrich R, et al. “Lyme borreliosis.” The Lancet 3, No. 8 (1 August 2003): 489-
500. : :

28 US Department of Health and Human Services, National Institutes of Health. “Lyme
disease: The facts, the challenge.” NIH Publication No. 03-7 045 (April 2003). Available at
www.niaid.nih.gov. Accessed 9 May 2006.

29 Centers for Disease Control. “Lyme Disease Symptoms.” Available at: www.cde.gov,
Accessed 9 May 2006.

3 International Lyme and Associated Diseases Society. “Basic Information about Lyme
Disease.” Available at: www.ilads.org. Accessed 9 May 2006.

3 Klempner, Mark S. et al. “Two Controlled Trials of Antibiotic Treatment in Patients with
Persistent Symptoms and a History of Lyme Disease.” The New England Journal of
Medicine 345, No. 2 (12 July 2001): 85-92. :

32 Columbia University: Lyme Disease Research Studies. “Overview of Neuropsychiatric
Lyme Disease.” Available at www.columbia-lyme.org. Accessed 10 May 2004.

33 Héjek, Tomés et al (Hajek). "Higher Prevalence of Antibodies to Borrelia Burgdorferi in
Psychiatric Patients than in Healthy Subjects.” Am J Psychiatry 159 (February 2002): 297-
301.

34 National Institute of Allergy and Infectious Diseases, National Institutes of Health.
“Looking at Lyme Disease. NIAID Research: Co-Infection.” Available at:
www.3niaid.nih.gov. Accessed 9 May 2006.

3% US Department of Health and Human Services, National Institutes of Health: “Lyme
disease: The facts, the challenge.” NIH Publication No. 03-7045 (April 2003). Available at
www.niaid.nih.gov. Accessed 9 May 2006. _

36 US Department of Health and Human Services, National Institutes of Health. “Lyme
disease: The facts, the challenge.” NIH Publication No. 03-7045 (April 2003). Available at
www.niaid.nih.gov. Accessed 9 May 2006.

Bokhour Testimony ' 21
February 26, 2007



*7 International Lyme and Associated Diseases Society. “Basic Information about Lyme
Disease.” Available at: www.ilads.org. Accessed 9 May 2006.

38 Bokhour, Yvonne. “Beyond the Bull’s Eye: Advocates Take Aim at Lyme Disease.”
Health Advocacy Bulletin: The Journal of the Health Advocacy program at Sarah Lawrence
College 11, No. 2 (Fall 2003)1.

% International Lyme and Associated Diseases Society. “Basic Information about Lyme
Disease.” Available at; www.ilads.org. Accessed 9 May 2006.

40 Bokhour, Yvonne. “Beyond the Bull’s Eye: Advocates Take Aim at Lyme Disease.”
Health Advocacy Bulletin: The Journal of the Health Advocacy program at Sarah Lawrence
College 11, No. 2 (Fall 2003)1.

41 US Department of Health and Human Services, National Institutes of Health. “Lyme
disease: The facts, the challenge.” NIH Publication No. 03-7045 (April 2003). Available at
www.niaid.nih.gov. Accessed 9 May 2006.

* International Lyme and Associated Diseases Society. “Basic Information about Lyme
Disease.” Available at: www.ilads.org. Accessed 9 May 2006.

3 US Department of Health and Human Services, National Institutes of Health. “Lyme
disease: The facts, the challenge.” NIH Publication No. 03-7045 (April 2003). Available at
www.niaid.nih.gov. Accessed 9 May 2006.

US Department of Health and Human Services, National Institutes of Health. “Lyme
disease: The facts, the challenge.” NIH Publication No. 03-7045 (April 2003). Available at
www.niaid.nih.gov. Accessed 9 May 2006.

45 Bokhour, Yvonne. “Beyond the Bull’s Eye: Advocates Take Aim at Lyme Disease.”
Health Advocacy Bulletin: The Jowrnal of the Health Advocacy program at Sarah Lawrence
College 11, No. 2 (Fall 2003)1. :

%6 Bokhour, Yvonne. “Beyond the Bull’s Eye: Advocates Take Aim at Lyme Disease.”
Health Advocacy Bulletin: The Journal of the Health Advocacy program at Sarah Lawrence
College 11, No. 2 (Fall 2003)1.

47 Centers for Disease Control and Prevention. “Lyme Disease Diagnosis.” Available at:
www.cde.gov. Accessed 9 May 2006.

“® International Lyme and Associated Diseases Society. “Basic Information about Lyme
Disease.” Available at: www.ilads.org. Accessed 9 May 2006.

49 Bokhour, Yvonne. “Beyond the Bull’s Eye: Advocates Take Aim at Lyme Disease.”
Health Advocacy Bulletin: The Journal of the Health Advocacy program at Sarah Lawrence
College 11, No. 2 (Fall 2003)1.

%% International Lyme and Associated Diseases Society. “Basic Information about Lyme
Disease.” Available at: www.ilads.org. Accessed 9 May 2006.

St Centers for Disease Control and Prevention. “Lyme Disease Diagnosis.” Available at:
www.cde.gov. Accessed 9 May 2006.

52 US Department of Health and Human Services, National Institutes of Health. “Lyme
disease: The facts, the challenge.” NIH Publication No. 03-7045 (April 2003). Available at
www.niaid.nih.gov. Accessed 9 May 2006.

53 Bokhour, Yvonne. “Beyond the Bull’s Eye: Advocates Take Aim at Lyme Disease.”
Health Advocacy Bulletin: The Journal of the Health Advocacy program at Savah Lawrence
College 11, No. 2 (Fall 2003)1. '

Bokhour Testimony : 22
February 26, 2007



4 Centers for Disease Control and Prevention. “Lyme Disease Diagnosis.” Available at:
www.cde.gov. Accessed 9 May 2006.

> US Department of Health and Human Services, National Institutes of Health. “Lyme
disease: The facts, the challenge.” NIH Publication No. 03-7045 (April 2003). Available at
www.niaid.nih.gov. Accessed 9 May 2006.

*® International Lyme and Associated Diseases Society. “Basic Information about Lyme
Disease.” Available at: www.ilads.org. Accessed 9 May 2006.

>T US Department of Health and Human Services, National Institutes of Health. “Lyme
disease: The facts, the challenge.” NIH Publication No. 03-7045 (April 2003). Available at
www.niaid.nih.gov. Accessed 9 May 2006.

*% Hengge, Ulrich R, et al. “Lyme borreliosis.” The Lancet 3, No. 8 (1 August 2003): 489-
500.

5% Hengge, Ulrich R, et al. “Lyme borreliosis.” The Lancet 3, No. 8 (1 August 2003): 489-
500.

5 International Lyme and Associated Diseases Society. “Basic Information about Lyme
Disease.” Available at: www.ilads,org. Accessed 9 May 2006.

®1 International Lyme and Associated Diseases Society. “Basic Information about Lyme
Disease.” Available at: www.ilads.org. Accessed 9 May 2006.

62 National Institute of Allergy and Infectious Diseases. “Looking at Lyme Disease: The Role
of Autoimmune reactivity.” Available at: www3.niaid.nih.gov. Accessed 9 May 2006.

83 Infectious Diseases Society of American (IDSA). “Practice Guidelines for the Treatment
of Lyme Disease.” Available at www.idsociety.org. Accessed 11 May 2004. Originally
gublished by Wormser, et al. Clinical Infectious Diseases 31 (2000):1-14.

* Infectious Diseases Society of American (IDSA). “The Clinical Assessment, Treatment,
and Prevention of Lyme Disease, Human Granulocytic Anaplasmosis, and Babesiosis:
Clinical Practice Guidelines by the Infectious Diseases Society of America.” Available at
www.idsociety.org. Accessed 22 February 2007. Originally published by Wormser, et al,
Clinical Infectious Diseases 43(9) (2006):1089-134.

% International Lyme and Associated Diseases Society. “Basic Information about Lyme
Disease.” Available at: www.ilads.org. Accessed 9 May 2006.

66 Klempner, Mark S. et al. “Two Controlled Trials of Antibiotic Treatment in Patients with
Persistent Symptoms and a History of Lyme Disease.” The New England Journal of
Medicine 345, No. 2 (12 July 2001): 85-92. |

%7 Centers for Disease Control and Prevention. MMWR 51, No. 2 (18 January 2002): 29-31.
8 Centers for Disease Control and Prevention. MMWR 53, No.. 17 (7 May 2004): 365-369.
69 Zhang X, et al. “Economic Impact of Lyme disease. Emerg Infect Dis {serial on the
Internet}. (2006 April.) Available at: hitp://www .cde.gov/ncidod/EID/voli2n004/05-
0602.htm. Accessed 24 March 2006.

% Centers for Disease Control and Prevention. MMWR 53, No. 17 (7 May 2004): 365-369.
! Connecticut Agricultural Experiment Station. Tick Management Handbook. 2004.
Awvailable at www.cdc.gov.

2 Connecticut Department of Public Health. “Lyme Disease News.” Available at
www.dph.state.ct.us. Accessed 10 May 2004.

Bokhour Testimony 23
February 26, 2007



73 Centers for Disease Control and Prevention. “Number of reported case of Lyme disease by
state, 1994-2003.” Available at: www.cde.gov. Accessed 20 May 2006.

74 Millward Brown. “Lyme Disease Research Study Conducted for the Wilton Task Force on
Lyme Disease and Other Tick-Borne Ilinesses, Inc.” April 2001.

5U.S. Census Bureau (Census). “Geographic Comparison Table.” Available at
www.factfinder.census.gov. Access 9 May 2004.

78 Millward Brown. “Lyme Disease Research Study Conducted for the Wilton Task Force on
Lyme Disease and Other Tick-Borne Iilnesses, Inc.” April 2001. '

T Connecticut Department of Public Health. “Lyme diseases cases and rates per 100,000
population by town and county, Connecticut 1996-2000 and 2000-2001 " Available at
www.dph.state.ct.us. Accessed 9 May 2004. '

78 Steere, Allen. “Lyme Disease.” The New England Journal of Medlicine 345, Iss. 2 (12 huly
2001):115-126. Accessed through Proquest at www.slc.edu on 28 April 2004.

7 Millward Brown. “Lyme Disease Research Study Conducted for the Wilton Task Force on .
Lyme Disease and Other Tick-Borne Illnesses, Inc.” April 2001.

3 Town of Wilton, Connecticut. “Wilton Residential Study.” October 2002,

81 Millward Brown. “Lyme Disease Research Study Conducted for the Wilton Task Force on
Lyme Disease and Other Tick-Borne Itlnesses, Inc.”” April 2001.

82 Centers for Disease Control and Prevention. MMWR 53, No. 17 (7 May 2004): 365-369.

8% Connecticut Agricultural Experiment Station. Tick Management Handbook. 2004.
Available at www.cdc.gov. :

% DEP aerial survey—need detail. ‘ :

8 Connecticut Agricultural Experiment Station. Tick Management Handbook. 2004,
Available at www.cdc.gov.

8 Connecticut Agricultural Experiment Station. “Summary of Tick Testing Results for

' 2003.” Available at: www.caes state.ct.us. Accessed 20 May 2006.

87 Zhang X, et al. “Economic Impact of Lyme disease. Emerg Infect Dis {serial on the
Internet}. (2006 April.) Available at: http://www.cde.gov/ncidod/EID/vol12n004/05-
0602.htm. Accessed 24 March 2006, ' '

88 Zhang X, et al. “Economic Impact of Lyme disease. Emerg Infect Dis {serial on the
Internet}. (2006 April:) Available at: hitp.//www.cde. gov/ncidod/EID/vol 1 2n004/05-
0602.htm. Accessed 24 March 2006.

% Reid M. Carrington, et al. “The Consequences of Overdiagnosis and Overtreatment of
Lyme Disease: An Observational Study.” Annals of Internal Medicine 128, No. 5 (1 March
1998): 354-362. ‘

% Sigal, LH. “The Lyme disease controversy: Social and financial costs of misdiagnosis and
mismanagement.” Arch Intern Med 156, No. 14 (22 July 1996):1493-500.

°T Fallon, Brian et al. “The Underdiagnosis of Neuropsychiatric Lyme Disease in Children
and Adults.” The Psychiatric Clinics of North America 21, No. 3 (Sept 1998): 693-703.

92 Hajek, Tomas et al (Hajek). "Higher Prevalence of Antibodies to Borrelia Burgdorferi in
Psychiatric Patients than in Healthy Subjects." Am J Psychiatry 159 (February 2002). 297-
301.

% Donta, Sam T. “Late and Chronic Lyme Disease.” Accessed at www.lymenet.org on 10
May 2002. ‘

Bokhour Testimony 24
February 26, 2007



% Maes, E. et al. “A cost of illness study of Lyme disease in the United States.” Clin Ther 20
Iss. 5 (Sept-Oct 1998): 992-1008.

%5 Schemo, Diana Jean. “Lyme disease cure could be worse than the disease.” San Francisco
Chronicle. 4 January 1994, Accessed through Proquest at www.slc.edu 26 April 2004,

% Modlin, John F. et al. “Recommendations for the Use of the Lyme Disease Vaccine.” CDC
MMWR 48 (RRO7) (4 June 1999): 1-7. Available at www.cdc.gov. Accessed 6 May 2004.

" Maes, E. et al. “A cost of illness study of Lyme disease in the United States.” Clin Ther 20
Iss. 5 (Sept-Oct 1998): 992-1008. |

8 Meltzer, Martin et al. “The Cost Effectiveness of Vaccinating Against Lyme Disease.”
Available through CDC Emerging Infectious Diseases 5, No. 3, (May-June 2000),
www.cde.gov. Accessed 26 April 2004,

% Maes, E. et al. “A cost of illness study of Lyme disease in the United States.” Clin Ther 20
Iss. 5 (Sept-Oct 1998): 992-1008.

190 Maes, E. et al. “A cost of illness study of Lyme disease in the United States.” Clin Ther
20 Iss. 5 (Sept-Oct 1998): 992-1008.

101 Zhang X, et al. “Bconomic Impact of Lyme disease. Emerg Infect Dis {serial on the
Internet}. (2006 April.) Available at: http.//www.cdc. ,qov/nmdod/EID/vol1211004/05—
0602.htm. Accessed 24 March 2006.

Bokhour Testfmony 25
February 26, 2007



